Introduction
Diabetic ketoacidosis (DKA) is one the most common and serious hyperglycaemic emergencies among patients with diabetes mellitus (DM). Over three-quarter of type 1 diabetic patients may first present with DKA, but DKA commonly complicates previously diagnosed diabetic patients of any type specially if they get infection or become non-compliant to insulin treatment. [1] [2] [3] [4] Treatment of DKA is aimed to correct dehydration, hyperglycaemia, electrolyte imbalance and infection, if present. Outcome depends on rapidity of diagnosis and treatment initiation, severity of the disease, age of the patient, precipitating factor, presence of co-morbidities and organ dysfunction including acute kidney injury (AKI). [5] [6] [7] AKI incidence is reported to be very high in DKA in children, but less well studied among adult patients. 8.9 This study was designed to evaluate the incidence of AKI among adult DKA patients in a tertiary care hospital of Bangladesh. 10 Patients with ketonuria and high blood glucose with normal arterial pH (11) were excluded from the study. AKI was diagnosed according to acute kidney injury network (AKIN) criteria. 11 Patients were monitored clinically including hourly urine output measurements. Routine investigations including complete blood count, serum electrolytes, urea, creatinine, urine routine examinations were done for all patients. Culture of appropriate samples and imaging were done as necessary. All the data including sociodemographic characteristics, clinical presentations, physical findings, laboratory parameters, treatment and outcome were recorded in preformed case record forms. Data were analyzed by SPSS version 12.0 and results were presented in tables.
Methods

Results
Total number of patients was 200 including 88 males. Base-line characteristics are presented in Table I . DKA occurred mostly among low income group (monthly income <6000 Bangladeshi taka, 76.5%) and patients with poor glycaemic control (HbA1c >7% in 94%). Severe acidosis (pH <7) 8.5%
*DM= diabetes mellitus, **RBG= random blood glucose
Common presentations, severity of DKA and precipitating causes are shown in Table II, Table III and  Table IV respectively. Neutrophil leukocytosis was present in 87% cases, irrespective of presence of infection. Gross electrolyte imbalance at admission was less common but 97% patients required potassium infusion during treatment. Fifty nine (29.5%) of the patients were complicated with AKI, among them three (3/59, 5%) patients required haemodialysis. AKI was more in severe DKA cases (Table III) and in cases those were precipitated by acute pancreatitis, sepsis/infection and surgery (Table IV) . In spite of standard management, mortality was 6.5%. 
Discussion
Acute and reversible deterioration of renal function is used to define acute renal failure. AKI occurs in onefourth of acute admissions 12 and in half of the cases in intensive care settings. 13 In-hospital and long-term outcome of hospitalized patients are independently determined by presence of AKI during hospitalization. [14] [15] [16] AKI is a recognized complication of DKA. Several case reports emphasized underlying causes including drugs and acute pancreatitis, rhabdomyolysis, leptospirosis and acute viral hepatistis [17] [18] [19] as the determinant of AKI. As osmotic diuresis leading to dehydration is the most common mechanism of pre-renal AKI in the setting of DKA 9 , rehydration remains as the main therapeutic intervention. In a small number of cases specific therapy like haemodialysis is required. Obran J-C et al. 9 in a ten year retrospective study found that only 3% patients with DKA complicated by AKI required dialysis. In our study, 5% cases of AKI among DKA patients required dialysis.
Pancreatitis and sepsis can cause AKI and multi-organ failure. 17, 19 Severe pancreatitis may lead to DKA even in non-diabetic patients carrying a bad prognosis. 20 Our study findings also support this. These patients require organ supports in addition to correction of dehydration, hyperglycaemia and electrolyte imbalance as part of DKA management. Long-term mortality of DKA patients are also determined by incident AKI during DKA episode. 15 In current study, the overall mortality was 6.5%, which was comparable with other studies in developing as well as developed countries. 4, [20] [21] [22] Death occurred mostly in patients who presented late or were referred from other hospitals, had pancreatitis and sepsis as aetiology and those cases who were complicated by AKI. AKI resulting from intravascular volume contraction or dehydration in DKA responded rapidly on rehydration, but infectious cases and DKA precipitated by acute pancreatitis required special attention.
In conclusion, it can be said that, AKI is common in DKA, may occur in up to one-third of cases. Most cases require no extra care, with treatment of DKA, AKI resolves. But if DKA is precipitated by acute pancreatitis or sepsis, these cases may require extra attention, may require organ supports including dialysis, most likely on a temporary basis.
